Impairment in decision-making is frequently observed in suicide attempters. Little is known, however, about neural circuitry underlying decision-making in adolescent attempters. Functional magnetic resonance imaging (fMRI) was used to assess decision-making and learning-related neural activity during Iowa Gambling Task (IGT) performance in adolescents with depression and suicide attempt (ATT, n ¼15), non-attempters with depression (NAT, n ¼ 14), and healthy controls (HC, n ¼ 13). ATT performed best on the IGT. A three group by two condition (high-risk versus low-risk) by three IGT block (each of 20 cards) whole-brain analysis (po 0.05, corrected) interaction was found in the left hippocampal, frontal and temporal cortical, striatal and thalamic regions. Post-hoc analyses revealed that during low-risk decisions in blocks 2 and 3, NAT, but not ATT, showed greater left hippocampal activation versus HC (p ¼ 0.0004, p¼ 0.003); in block 2, during low-risk decisions NAT showed greater left middle temporal gyral activation versus HC (p¼ 0.003); in block 3, during high-risk decisions ATT showed less activation in the right thalamus versus NAT (p¼ 0.001) and during low risk decisions ATT showed greater activation than HC in the left caudate (p ¼0.002). NAT, but not ATT are differentiated from HC during performance of the IGT. Functional abnormalities in neural circuitry implicated in learning in the context of risk may underlie risk for MDD, but not risk for suicide attempt, in adolescence.
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Introduction
Suicidal behavior is one of the leading causes of morbidity and mortality in adolescence (Lubell et al., 2007) . Despite progress in understanding the epidemiology and risk factors for adolescent suicidal behavior (Bridge et al., 2006 ) the pathophysiologic processes that may predispose to suicidal behavior, including alterations in neural circuitry, remain unclear. Adult suicide attempters have demonstrated alterations in memory and decision-making (Jollant et al., 2005; Williams et al., 2005; Arie et al., 2008; Oldershaw et al., 2009) . Better understanding of the pathophysiology underlying decision-making and learning in the context of risk with regard to suicidal behavior may help inform both identification and intervention.
The Iowa Gambling Task (IGT) is a well-known and widely used neuropsychological test of decision-making ability in the context of risk (Bechara et al., 1999 (Bechara et al., , 1994 that requires learning to perform well on the task (Lawrence et al., 2009) . IGT performance has been shown to be impaired in adults with history of suicidal behavior (Jollant et al., 2005 (Jollant et al., , 2010 . Adult neuroimaging studies implicate left-sided prefrontal cortical, insula and visuospatial processing regions in performance of the IGT (Bechara et al., 1994 (Bechara et al., , 1999 Ernst et al., 2002) , In healthy adults, choices from ''high-risk'' versus ''low-risk'' decks in the IGT were associated with activation in the medial frontal gyrus, lateral orbitofrontal cortex, and insula. The magnitude of activation in these areas, in addition to the pre-supplementary motor area and secondary somatosensory cortex, was positively associated with better task performance, which involved learning that the low-risk, low-yield decks resulted in better ''earnings'' compared to the high-risk, high-yield decks (Lawrence et al., 2009) . Furthermore, modulation of activity over time in the lateral orbitofrontal cortex and presupplementary motor area indicated their role in learning to optimize task performance (choosing ''low-risk'' decks) in healthy individuals (Lawrence et al., 2009 
